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(54) HOLOGRAM AND ITS FORMATION 

(57)Abstract: 

PURPOSE: To obtain the hologram extremely improved fci^^bi^ai— = \-ou, 

in efficiency by using specific compds. for either of the ^ ^ Xo(xr==eu v 

host monomer and guest monomer forming a volumetric 

phase type hologram. i 
CONSTITUTION: The fluorine-contained compds. 

having the structure, expressed by formula I (where R is ft , . ft 
a hydrogen atom or methyl group; n is an integer from 1 r * V * V j. 
to 10), formula II (where R is a hydrogen atom or methyl tt 
group, n is 1 or 2), formula III (where Rh is a hydrogen 
atom or methyl group, n is 1 to 10), etc., are used as the -«R 
low-refractive index compd. of the volumetric phase type P^n^H 2 cwdc^ci^ 
hologram, the diffraction gratings of which are formed of ^occ=ch 2 - 
the distribution of >2 kinds of the compds. varying in 9* 
refractive index. The fluorine- contained compds. to be 

used have the refractive index of a value as low as <1 .4 and therefore, have the 
characteristics excellent as the low-refractive index component forming the hologram and 
particularly when these compds. are used as the guest monomer, the compds. have the 
property to hardly flow out even after the compds. are injected into a recording medium and 
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therefore, the volumetric phase type hologram having the extremely high efficiency is formed. 
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ABSTRACTED- PUB-NO: JP 05273899A 
BASIC-ABSTRACT: 

In a new, vol. phase type hologram forming diffracting lattices 
through 

distribution of two or more cpds. of different refractive indexes, 
one or a 

mixt. of f luorine-contg . cpds. having one or a mixt. of structures of 
formulae 

(I) , (II) , (III) and (IV) is used as a low-refractive-index cpd. R = 
H or CH3; 

n = 1 or for (II) and 1-10 for (I), (III) and (IV); X = -(CH2)6-, or 
gp. of 

formula (i) , (ii) or (iii) . 

In a new formation of a hologram, a recording support comprising a 
binder 
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polymer(s), a photopolymerisable cpd(s) . and a photopolymerisation 
initiator (s) is exposed to an interference pattern of a laser beam; 
the exposed 

support is immersed in a developer contg. a photo- or het- 
polymeri sable cpd(s) . 

and opt. a polymerisation initiator (s) for the cpd. to develop; and 
the 

developed support was cured thermal layer with light. Either of the 
photopolymerisable cpd. in the support and the photo- /heat - 
polymerisable cpd. 

in the developer is the f luorine-contg . cpd. having a structure of 

(I), (ID, 
(III) or (IV) . 

USE/ADVANTAGE - The invention notably improves the efficiency of 

hologram 

formation. 

CHOSEN-DRAWING: Dwg.0/0 

TITLE-TERMS: NEW VOLUME PHASE TYPE HOLOGRAM ONE MIXTURE FLUORINE 
CONTAIN 

COMPOUND ONE MIXTURE SPECIFIED STRUCTURE LOW REFRACT 
INDEX COMPOUND 
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F41 G0442 Dll D69 D87 D88 D89 D90 D91 D92 D93 F27 F26 F* 7A ; 

G0908 

G0873 G0817 D01 D51 D54 D57 D63 Dll D10 D58 D69 F* 7A D90 D91 D92 
D93 D94 ; G0908 G0873 G0817 D01 D51 D54 D57 D63 Dll D10 D58 D69 
D94 D95 F78 F* 7A D14 D13 D19 D18 D31 D32 ; H0000 ; H0022 H0011 
; H0033 H0011 ; L9999 L2573 L2506 ; L9999 L2528 L2506 ; M9999 
M2073 

; L9999 L2391 ; L9999 L2073 ; P0088 
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Q8684 Q8673 Q8606 ; Q9999 Q8708 Q8606 ; N9999 N5889*R ; K9847*R 
K9790 ; Q9999 Q8662 Q8606 

Polymer Index [1.3] 

017 ; C999 C077 C000 ; C999 C293 

Polymer Index [1.4] 
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ABSTRACT : 

PURPOSE: To obtain the hologram extremely improved in efficiency 
by using 

specific compds . for either of the host monomer and guest monomer 
forming a 

volumetric phase type hologram. 

CONSTITUTION: The fluorine-contained compds. having the 
structure, 

expressed by formula I (where R is a hydrogen atom or methyl group; 
is an 

integer from 1 to 10) , formula II (where R is a hydrogen atom or 
methyl group, 

n is 1 or 2) , formula III (where Rh is a hydrogen atom or methyl 
group, n is 1 
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to 10), etc., are used as the low-refractive index compd. of the 
volumetric 

phase type hologram, the diffraction gratings of which are formed of 
the 

distribution of ≥2 kinds of the compds . varying in refractive 
index. The 

fluorine- contained compds. to be used have the refractive index of 
a value as 

low as ≤1.4 and therefore, have the characteristics excellent as 
the 

low-refractive index component forming the hologram and particularly 
when these 

compds. are used as the guest monomer, the compds. have the 
property to 

hardly flow out even after the compds. are injected into a recording 
medium 

and therefore, the volumetric phase type hologram having the 
extremely high 
efficiency is formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a hologram and its formation approach especially a 

volume phase mold hologram, and its formation approach. 

[0002] 

[Description of the Prior Art] As a conventional hologram and its conventional formation approach for 
example, a U.S. Pat. No. 3,993,485 specification — said ~ the 4,173,474th a number specification - said 
-- the 4,942,1 12nd what is indicated by a number specification, JP,2-3081,A, and JP,2-3082,A -- 
Moreover, there were optical engineering, June, Vol.28, No.6, P586 -591 (1989), Institute of Electronics 
and Communication Engineers technical research report Vol.86, No. 134, a thing indicated by P9-13. 
These conventional techniques are divided roughly into what is depended on a dry process, and the thing 
to depend on wet process. There was many predominance over a dry process — that an efficient 
hologram is easy to be obtained and the hologram formation approach by wet process can respond to 
every diffracted-wave length -- but on the other hand the fault which a process is complicated and tends 
to be influenced by manufacture conditions also had them. 

[0003] After exposing an interference pattern to the record carrier composed by the binder polymer, the 
monomer, a photopolymerization initiator, etc. with laser as a conventional technique which improved 
the above-mentioned fault, it was immersed in the developer containing a different monomer from the 
monomer contained in a record carrier, the monomer in a record carrier was extracted according to the 
interference pattern, and there was the approach of permuting by the monomer in a developer and 
forming a hologram. Although the monomer which contains the monomer used into a record carrier in 
this hologram formation approach in a host monomer and a developer was called the guest monomer, it 
was the point for forming an efficient hologram to choose a compound with a more high refractive index 
as one of these, and to choose a compound with a more low refractive index as another side. The 
tetrafluoropropylacrylate of refractive indexes 1.33-1.38, heptadeca fluoro decyl acrylate, tetrafluoro 
propyl methacrylate, and heptadeca fluoro DESHIRU methacrylate are especially used for a guest 
monomer as a low refractive-index component, and diffraction core wavelength is 500nm. There was an 
example from which the hologram which has the effectiveness of 80% order near was obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the fluorine system monomer currently used in 
such a conventional example Since it had the property which is very easy to flow out of the once placed 
location when poured in into a record carrier as a guest monomer, Before an interference pattern is 
fixed, even if these guest monomers flow out considerably and use the thing of a low refractive index, 
the effectiveness is not employed efficiently completely, but it is the diffraction core wavelength of 
500nm. In before and after, 90% or more of efficient hologram is not obtained. Moreover, when 
diffraction core wavelength was still longer, effectiveness fell and had the trouble of becoming 70% or 
less. 
[0005] 
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[Means for Solving the Problem] The 1st invention is set by having made this invention paying attention 
to such a conventional trouble to the volume phase mold hologram in which that diffraction grating is 
formed according to distribution of two or more sorts of compounds with which refractive indexes 



differ, and it is a degree type ["** 6 



Q ID=000007 



as a low refractive-index compound. 



They are (in R in a formula, a hydrogen atom or a methyl group, and n show the integer of 1-10), and 
Formula 71. 



g ID=000008 



They are (in R in a formu la, a hydrogen atom or a methyl group, and n show 1 or 2), and [Formula 8]. 



[x] ID=000009 



(As for a hydrogen atom or a methyl group, and n, R in a formula shows the integer of 1-10) Or 
[Formula 9 ] 



[x] ID=000010 



(For R in a formula, a hydrogen atom or a methyl group, an d X are [Formula 10].) 

[x] ID=000011 



n is related with the hologram characterized by using the fluorine content compound which has the 
structure which shows the integer of 1 - 1 0. 

[0006] The 2nd invention is a thing about the formation approach of a hologram. This formation 
approach Moreover, a binder polymer, After exposing to the interference pattern of laser light the record 
carrier which consists of the compound which can be photopolymerized and photopolymerization 
initiator which are a host monomer, The light which is a guest monomer about this record carrier, or the 
compound in which thermal polymerization is possible, Or it is immersed in the developer containing 
the compound which makes the polymerization of a guest monomer and a guest monomer start, and a 
development is performed. Subsequently, it is the formation approach of the hologram which stiffens a 
record carrier by heat or light, and is characterized by being one of a host monomer and the guest 
monomers, and the fluorine content compound which has the structure of** 6, ** 7, ** 8, or ** 9 in a 
guest monomer preferably. 

[0007] Hereafter, the detail of this invention is explained. First, the component which constitutes a 
record carrier is explained. As a binder polymer, polymethacrylic acid ester or its partial hydrolysate, 
Polyvinyl acetate or its hydrolyzate, polystyrene, a polyvinyl butyral, Polychloroprene, a polyvinyl 
chloride, chlorinated polyethylene, chlorination polypropylene, Polly N-vinylcarbazole or its derivative, 
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Polly N- vinyl pyrrolidone, or its derivative, The copolymer of styrene and a maleic anhydride or its half- 
ester, an acrylic acid, The copolymer which uses as a polymerization component the monomer chosen 
from the monomer group of acrylic ester, a methacrylic acid, methacrylic ester, acrylamide, acrylic 
nitril, etc. which can be copolymerized is used. 

[0008] They are Polly N-vinylcarbazole or its derivative preferably. For example, a Polly N- 
vinylcarbazole and vinylcarbazole-styrene copolymer, A vinylcarbazole-vinyl chloride copolymer, a 
vinylcarbazole-methyl methacrylate copolymer, A vinylcarbazole-vinyl anthracene copolymer, a 
vinylcarbazole-vinylpyridine copolymer, A vinylcarbazole-acrylate copolymer, a vinylcarbazole-ethyl 
acrylate copolymer, A vinylcarbazole-acrylonitrile copolymer, a vinylcarbazole-butyl acrylate 
copolymer, A vinylcarbazole-nitro vinylcarbazole copolymer, nitration Polly N-vinylcarbazole, A 
polyvinyl amino carbazole and vinylcarbazole-N-methylamino vinylcarbazole copolymer, halogenation 
Polly N-vinylcarbazole and vinylcarbazole - a jib — a ROM vinylcarbazole copolymer, poly iodine 
vinylcarbazole, the poly benzylidene vinylcarbazole, a poly propenyl carbazole, etc. are mentioned. 
[0009] Next, the compound (host monomer) which can be photopolymerized is explained. As a host 
monomer, the monomer which has one ethylene nature partial saturation double bond at least, oligomer, 
prepolymers, and those mixture are mentioned into 1 molecule. Specifically, they are unsaturated 
carboxylic acid and its salt, the ester of unsaturated carboxylic acid and an aliphatic series polyhydric- 
alcohol compound, the amide of unsaturated carboxylic acid and an aliphatic series multiple-valued 
amine compound, etc. 

[0010] As unsaturated carboxylic acid, an acrylic acid, a methacrylic acid, an itaconic acid, a crotonic 
acid, isocrotonic acid, maleic acids and these halogenation unsaturated carboxylic acid, for example, 
chlorination unsaturated carboxylic acid, bromination unsaturated carboxylic acid, etc. are still more 
specifically mentioned. As a salt of unsaturated carboxylic acid, there are above-mentioned sodium salt, 
potassium salt, etc. of an acid. 

[001 1] moreover, as ester of an aliphatic series polyhydric-alcohol compound and unsaturated 
carboxylic acid Ethylene glycol diacrylate, Methylene glycol diacrylate, 1,3-butanediol diacrylate, 
tetramethylene glycol diacrylate, Propylene glycol diacrylate, neopentyl glycol diacrylate, 
Trimethylolproparie triacrylate, the TORIMECHI roll pro pantry (acryloyloxypropyl) ether, Trimethylol 
triacrylate, hexanediol diacrylate, 1, 4-cyclohexane diol diacrylate, tetraethylene glycol diacrylate, 
Pentaerythritol diacrylate, a pentaerythritol thoria chestnut rate, Pentaerythritol tetraacrylate, 
dipentaerythritol diacrylate, Dipentaerythritol triacrylate, dipentaerythritol tetraacrylate, 
Dipentaerythritol hexaacrylate, a sorbitol thoria chestnut rate, Sorbitol tetraacrylate, sorbitol 
pentaacrylate, Sorbitol hexa acrylate, Tori (acryloyloxyethyl) ISOA nurate, Polyester acrylate oligomer, 
2-hydroxypropyl acrylate, Tetrahydrofurfuryl acrylate and ethylene glycol dimethacrylate, Triethylene 
glycol dimethacrylate, 1,3-butanediol dimethacrylate, Tetramethylene glycol dimethacrylate, propylene 
glycol dimethacrylate, Neopentyl glycol dimethacrylate, trimethylolpropanetrimethacrylate, 
Trimethylole thane trimethacrylate, hexanedioldimethacrylate, 1, 4-cyclohexane diol dimethacrylate, 
tetraethylene glycol dimethacrylate, Pentaerythritol dimethacrylate, pentaerythritol trimethacrylate, 
Pentaerythritol tetra-methacrylate, dipentaerythritol dimethacrylate, Dipentaerythritol trimethacrylate, 
dipentaerythritol tetra-methacrylate, Dipentaerythritol hexamethacrylate, sorbitol trimethacrylate, 
Sorbitol tetra-methacrylate, sorbitol pentamethacrylate, Sorbitol hexa methacrylate, screw- [p-(3- 
metacryloxy-2-hydroxy propoxy) phenyl] dimethylmethane, screw - [p - (acrylic oxyethoxy phenyl] 
dimethylmethane, 2-hydroxypropyl methacrylate, etc. are mentioned.) 

[0012] As itaconic-acid ester, ethylene glycol di-itaconate, propylene glycol di-itaconate, 1,3-butanediol 
itaconate, 1 ,4-butanediol di-itaconate, tetramethylene glycol di-itaconate, pentaerythritol di-itaconate, 
sorbitol tetra-itaconate, etc. are mentioned. 

[0013] As crotonic-acid ester, ethylene GURIKORUJI crotonate, tetramethylene glycol 
JIKUROTONETO, pentaerythritol JDCUROTONETO, sorbitol tetra-crotonate, etc. are mentioned. 
[0014] As isocrotonic acid ester, ethylene glycol JIISO crotonate, pentaerythritol JIISO crotonate, 
sorbitol tetrapod iso crotonate, etc. are mentioned. 

[0015] As a maleate, ethylene glycol JIMARETO, pentaerythritol JIMARETO, sorbitol tetra-malate, etc. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/31/05 



JP,05-273899,A [DETAILED DESCRIPTION] 



Page 4 of 7 



are mentioned. 

[0016] As halogenation unsaturated carboxylic acid, 2, 2, 3, and 3-tetrafluoropropylacrylate, 1H, 1H and 
2H, 2H-heptadeca fluoro decyl acrylate, 2, 2 and 3, 3-tetrafluoro propyl methacrylate, 1H, 1H and 2H, 
and 2H-heptadeca fluoro DESHIRU methacrylate etc. is mentioned. 

[0017] Moreover, as an amide of unsaturated carboxylic acid and an aliphatic series multiple-valued 
amine compound, methylenebis acrylamide, methylenebis methacrylamide, 1 , 6-hexa methylenebis 
acrylamide, 1, 6-hexamethylene methacrylamide, diethylenetriamine tris acrylamide, xylylene bis- 
acrylamide, xylylene bis-methacrylamide, an acrylamide butyraldehyde dimethyl acetal, etc. are 
mentioned. 

[0018] The poly isocyanate compound which has two or more isocyanate radicals in one molecule 
indicated by JP,48-41708,B as other examples, In 1 molecule to which the vinyl monomer containing 
the hydroxyl group shown by following general formula CH2=C(R1) COOCH2CH(R2) OH (Rl in a 
formula and R2 express a hydrogen atom or a methyl group) was made to add, two or more 
polymerization nature vinyl groups The vinyl urethane compound to contain is mentioned. 
[0019] Moreover, poly functional acrylate and methacrylate, such as polyester acrylate and an epoxy 
resin which are indicated by the urethane acrylate indicated by JP,5 1-371 93 ,A, JP,52-30490,A, JP,49- 
43191,B, and JP,48-64183,A, respectively, and an acrylic (meta), can be mentioned. 
[0020] It can use, the halogenide, for example, the bromination object etc., of epoxy acrylate etc. further 
- a Japanese adhesion association magazine - Vol.20, No. 7, and 300-308 What is indicated by the page 
as a photoresist monomer and oligomer can be used. The ester of phenols and unsaturated carboxylic 
acid, for example, tribromophenol acrylate, tribromophenol methacrylate, tetrabromo phenol acrylate, 
tetrabromobisphenol A di(meth)acrylate, etc. can be used. 
0021] Furthermore, a degree type [** 11] 

Q ID=000012 



[Formula 12] 

Q ID=000013 



It can come out and a thoria chestnut rate [ which are expressed / made from Toagosei Chemical 
industry ], for example, product, trade name, AKURONIKUSU M315 or M325 and 2, and 2'-screw (4- 
acryloxy diethoxyphenyl) propane (the product made from New Nakamura Chemistry, a trade name, 
NK ester A-BPE -4), tetramethylolmethane tetraacrylate (the product made from New Nakamura 
Chemistry, a trade name, and NK ester A-TMMT), etc. can be used. 
[0022] The following structure expression [** 13] 

fin ID=000014 



Formula 14] 

jx] ID=000015 



[Formula 15] 
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Formula 1 6] 



a 
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It comes out and four sorts of compounds made from SNPE, for example, a product, expressed, a trade 
name, ACTICRYL CL 993, 959, 960, and 1039 are effective. 

[0023] The fluorine content compound which furthermore has the structure of** 6, ** 7, ** 8, and ** 9 
can also be used. 

[0024] Next, as a photopolymerization initiator, it is aromatic ketone [, such as benzoin alkyl ether, 
ketals, oxime ester, a benzophenone, a thioxan ton derivative, a quinone and thio acridone, ], 1, and 3-JI 
(alkyls, such as t-butyl dioxy carbonyl benzene, iodonium salt, Gia Nin, a rhodamine, a safranine, 
Malachite Green, and a methylene blue, or alkyl way acid chloride, an iron-arene complex, bis- 
imidazole derivatives, N-aryl glycine, etc. can be used.). 

[0025] Moreover, since the sensibility of a photopolymerization initiator is increased, it is desirable to 
consider as the system which added light sensitizing dye. As light sensitizing dye, aromatic amines, such 
as a MEHIRAZU ketone, a xanthene dye, thio pyrylium salt, MEROSHININ quinoline system coloring 
matter, coumarin keto coumarin system coloring matter, an acridine orange, a benzo flavin, Gia Nin, a 
phthalocyanine, porphin, a rhodamine, a safranine, Malachite Green, methylene Green, etc. are used, for 
example. 

[0026] Especially a d esirable thing is the following general formula [** 17]. 
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(R5 in a formula, R6, and R7 express a hydrogen atom, a chlorine atom, a low-grade dialkylamino 
radical, the low-grade dialkenyl amino group, or the alicyclic amino group, and, as for X, the total of 
carbon and a hetero atom expresses 5-9 heterocycle radicals or -COY radical, respectively.) Y shows the 
permutation of carbon numbers 1-4 or an unsubstituted alkyl group, a lower alkoxy group, a permutation 
or an unsubstituted phenyl group, a permutation, an unsubstituted sterile radical, a permutation, or an 
unsubstituted 3'-KUMARINO radical, and Z shows a hydrogen atom or a cyano group here. It is the 
system of the polymerization initiator which consists of a coumarin compound expressed and organic 
peroxide. In an upper type, low-grade dialkenyl amino groups, such as alicyclic amino groups, such as 
low-grade dialkylamino radicals, such as lower alkoxy groups, such as hydrogen atom, chlorine atom, 
methoxy, and ethoxy ** butoxy, dimethylamino, diethylamino, and N-methyl-N-propylamino, N- 
morpholino, and N-piperidino, dipropenyl amino, and a JI (alpha-methyl propenyl) amino group, etc. are 
mentioned preferably as R5, R6, and R7. 

[0027] As a heterocycle radical in X, moreover, 2-imidazole, a 2-N-methyl imidazole, 2-benzimidazole 
2 -(4-phenyl)- An imidazole, 2-oxazole, 2-benzoxazole, 2-(4-phenyl) oxazole, 2-thiazole, 2-bends 
thiazole, 2-(4-phenyl) thiazole, 2-(5-phenyl) thiadiazole, Residue, such as 2-(5-tolyl) thiadiazole, 2-(5- 
biphenyl) thiadiazole, 2-(5-phenyl) OKISA diazole, 2-(5-p-methoxypheny) OKISA diazole, and 2-(5-p- 
KURORU phenyl) OKISA diazole, is mentioned. 

[0028] As Y in -COY radical, furthermore, methyl, ethyl, propyl, Permutations, such as hexyl, beta- 
cyano ethyl, ethoxy carbonylmethyl, and butoxy carbonylmethyl, or unsubstituted CI - C6 Alkyl group, 
Phenyl, p-cyanophenyl, p-methylphenyl, p-methoxypheny, Sterile radicals, such as permutations, such 
as m-hydroxy carbonyl phenyl, or an unsubstituted phenyl group, sterile one, p-methoxy sterile, p-cyano 
sterile, and m-KURORU sterile, and the following general formula [** 18] 
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3-KUMARINO radical expressed with (the inside R5 of a formula, R6, R7, and Z show the same thing 
as the thing in the above-izing 1 7) is mentioned. 

[0029] As an example of a coumarin compound, a 3-acetyl-7-dimethylamino coumarin, A 3-benzoyl-7- 
dimethyl-amino coumarin, the 3-benzoyl -5, 7-dimethoxy coumarin, Methyl, 7-diethylamino- 3- 
KUMARI noil acetate, a 3-cinnamoyl-7-diethylamino coumarin, A 3 and 3'-carbonyl screw (7- 
diethylamino) coumarin, 3, and 3'-carbonyl screw (5, 7-dimethoxy amino) coumarin, 7-diethylamino -5, 
7-dimethoxy -3, 3'-bisque marine ** A 3-(2'-bends imidazoyl)-7-diethylamino coumarin, A 3-(2'-bends 
OKISAZOIRU)- 7-diethylamino coumarin, A 3-(5 f -phenyl thiazoyl - 2 , )-7-diethylamino coumarin, 3-(2'- 
bends thiazoyl)-7-diethylamino coumarin, 3, and 3 f -carbonyl screw (4-cyano-7-diethylamino) coumarin 
etc. is mentioned. 

[0030] the rate of organic peroxide and a coumarin compound — the coumarin compound 1 weight 
section - receiving - organic peroxide 1 weight section -100 the weight section - preferably, to the 
coumarin compound 1 weight section, organic peroxide 1 weight section - 50 weight section comes out 
comparatively, and it is used. 

[0031] The presentation ratio of each component which constitutes a record carrier is the binder polymer 
100 preferably. It is a host monomer to the weight section 10 weight section -300 It is the system of the 
photopolymerization initiator containing the weight section, a photopolymerization initiator, or light 
sensitizing dye 1-100 It is the weight section. It is the binder polymer 100 especially preferably. It is a 
host monomer to the weight section 30 weight section -150 In accordance with the weight section, a 
photopolymerization initiator, and light sensitizing dye, it is used at a rate of 1 to 30 weight sections. 
[ weight ] 

[0032] Moreover, to a record carrier, components other than the above-mentioned constituent, such as 
an oxygen trapping agent, thermal polymerization inhibitor, a plasticizer, and an ultraviolet ray 
absorbent, can also be added. 

[0033] In this invention, the above-mentioned constituent is dissolved in solvents, such as benzene, 
chlorobenzene, a tetrahydrofuran, 1,4-dioxane, 1,2-dichloroethane, dichloromethane, and chloroform, 
and it considers as sensitization liquid, and applies on the plate made of glass or transparence resin, or a 
film. It dries after that, a solvent is evaporated and a record carrier is obtained. 

[0034] as the method of application of sensitization liquid — spinner coating, blade coating, roll coating, 
etc. - it is - after desiccation and thickness — 1 micrometer - 100 micrometer It applies so that it may 
become. Although adjustment of thickness is performed by the concentration of the constituent in a 
solvent, the thickness at the time of spreading, etc., several spreading and desiccation can be repeated 
depending on the case, and a thick film can also be obtained. In addition, itself may be film-ized using 
the support nature of the binder polymer itself. Furthermore, if a polyvinyl alcohol water solution etc. 
performs coating and air is intercepted, the polymerization inhibition by oxygen does not arise in the 
field in contact with the air of a record carrier, but sensibility can be raised to it. 
[0035] thus, the record carrier obtained — for example, 457. 9nm, 488nm, 514.5nm, and 528. 7nm etc. - 
the laser light which has the bright line - sensibility — having — **** - for example, 488nm the Ar ion 
laser which has wavelength - receiving - 1 - 500 mJ/cm2 The diffraction efficiency in a practical use 
region is given with energy. 

[0036] Next, the hologram formation approach of this invention is explained. The hologram formation 
approach of this invention depends a host monomer on the light or the heat-curing process of a record 
carrier permuted partially by the exposure process of the record carrier to a radiant ray, the development 
process which uses the developer containing a guest monomer, and the guest monomer. In the exposure 
process to the radiant ray of a record carrier, the radiant ray which makes a laser beam, a mercury lamp, 
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etc. the light source is desirable as a radiant ray which can be used. 

[0037] When forming the mirror to a certain specific wavelength on the occasion of hologram 
formation, for example, Lippmann mold hologram formation equipment like drawing 1 and 
DENISHUKU mold hologram formation equipment like drawing 2 are used. Moreover, 500nm which is 
sent from an argon laser If the optical system which used drawing 3 or a glass block like drawing 4 is 
used even if it uses the light of the wavelength of order, mirrors which reflect the beam of light of long 
wave length comparatively, such as a near infrared ray, can be formed, in addition, drawing 1 - drawing 
4 - setting — 1 -- an argon laser and 2 - a spatial filter and 3 — a lens and 4 — a record carrier and 5 - in 
an aluminum flat-surface mirror and 6, a mirror and 9 show a half mirror and, as for refractive-index 
matching liquid and 7, 10 shows a glass block, as for a laser beam and 8. 

[0038] Next, a development is performed to a record carrier. The coating film is removed when coating 
processing by polyvinyl alcohol etc. is performed to the exposure of a record carrier before exposure. A 
development is performed by being immersed in the developer containing the compound which makes 
the polymerization of the developer or guest monomer which contains a guest monomer for the record 
carrier in which the hologram latent image was formed, and a guest monomer start. If the compound for 
making a developer start the polymerization of a guest monomer is added, the hologram performed next 
is quickly fixable. This development process makes the developer containing a guest monomer and a 
polymerization initiator permeate into a record carrier, permutes the low polymerization-degree 
component of the host monomer of a non-polymerization, or a host monomer by the guest monomer, or 
makes a host monomer add a guest monomer to it while making a record carrier carry out elution of the 
low polymerization-degree component of the host monomer of a non-polymerization, or a host monomer 
into a developer according to that formed hologram pattern. 

[0039] The solvent in a developer seldom dissolves the polymer of the binder polymer and host 
monomer in the record carrier which had the hologram latent image formed of exposure, or hardly 
dissolves and must carry out elution of the component of low polymerization degree of the host 
monomer of a non-polymerization, or a host monomer promptly. Moreover, the function to make a 
record carrier produce swelling or contraction may be included. Specifically For example, benzene, 
toluene, a xylene, ethylbenzene, n-propyl benzene, a cumene, a phenol, cresol, chlorobenzene, 
Dichlorobenzene, a nitrobenzene, benzyl alcohol, benzyl chloride, Benzene, such as a benzyl star's 
picture, an alpha methyl naphthalene, and alpha-chloronaphthalene, The derivative of naphthalene and n 
pentane, n-hexane, n-heptane, Alkanes, such as n-octane, an isooctane, and a cyclohexane, and 
cycloalkanes Methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, t-butyl 
alcohol, n-amyl alcohol, Alcohols, such as isoamyl alcohol, diethylether, the methylethyl ether, Ester, 
such as ketones, such as ether, such as diisopropyl ether, an acetone, and a methyl ethyl ketone, ethyl 
acetate, methyl acetate, ethyl formate, and methyl propionate, is used, and these mixed solvents may be 
used. 

[0040] Next, the compound (guest monomer) in which the light in a developer or thermal 
polymerization is possible is explained. What was indicated as a host monomer as a guest monomer can 
be used. However, the fluorine compound which has the structure of** 6, ** 7, ** 8, or ** 9 must be 
used for one of a host monomer and the guest monomers. The above-mentioned fluorine compound is 
preferably used for a guest monomer. 

[0041] When adding a polymerization initiator to a developer, what is described below can be used. 
When stiffening a guest monomer according to photopolymerization, it is aromatic ketone [, such as for 
example, benzoin alkyl ether, ketals oxime ester, a benzophenone, a thioxan ton derivative, a quinone 
and thio acridone, ], 1, and 3-JI (alkyls, such as t-butyl dioxy carbonyl benzene, iodonium salt, Gia Nin, 
a rhodamine, a safranine, Malachite Green, and a methylene blue, or alkyl way acid chloride, an iron- 
arene complex, bis-imidazole derivatives, N-aryl glycine, etc. can be used.). 
[0042] Methyl ketone peroxide, cyclohexanon peroxide, acetylacetone peroxide, 
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